Abstract. This article deals with calculating temperature field of the inflatable collector made of polymer materials. The efficiency of the considered power system depends on the intensity of the absorber heating. In its turn, the process of heating coolant is affected by a great number of external environmental factors. The developed mathematical model and program product let the researchers consider various influence degree of each factor separately and in a complex.
Introduction
Using heat energy generated by alternative air power systems is in great demand in agriculture, tourism, drying operations of various production processes and house heating. The development of applied technologies in the chemical industry made it possible to develop and explore a new type of a collector-an inflatable one, made of polymer materials. Its effectiveness is largely determined by thermophysical properties of applied materials and accessories,constructive design, the quality of connecting details and the level of heat loss in energy transmission from the device to the heating object.
Problem formulation
To ensure maximum heat transfer from a useful area of the collector, a new design consisting of seriesconnected cylindrical segments is proposed in the article (Figure 1) . Segments of the collector are made of two halfcylinders: the upper is light-transmitting and the lower is heat-absorbing, i.e. the absorber. Form stability of cylindrical segments is provided by filling the inner space with air. The interval between the segments is designed to accommodate the coolant.
Effective maintenance of the inflatable collector is provided by thermo-physical characteristics of the applied materials. Due to high rates of heat resistance and light transmission (0,85), the upper layer of the semi cylinder is supposed to be made of polyethylene terephthalate. The absorber is likely to be made of polymer material of black color to ensure high heat conductivity, heat capacity, and thermal conductivity. The authors propose to use polyethylene of high density for the production of the absorber [1] [2] [3] .
The study of the collector is fulfilled with the help of natural and laboratory research and let the authors determine a lot of factors influencing the intensity of the absorber heating [4] [5] [6] [7] [8] . The main environment factors are known to be intensity of insolation, the direction of solar radiation effect, the power of heat flow, wind speed, air humidity, and others.
To determine the impact degree of each of them is hard due to large number of variables. To solve this problem is possible if to apeal to mathematical modeling. Developing the mathematical model, the authors used the method of finite elements. As a research object a single cylindrical segment was selected, and its estimated area is presented on a figure 2.
Due to using a high light transmission material for upper semi cylinder in a mathematical modeling a mathematical admission was based on the fact that the upper layer does not influence distribution of the temperature field of the absorber [8] [9] [10] [11] [12] . 
It is necessary to find distribution of temperature ranges in a set mode in the following points during mathematical simulation:
The mathematical model of the task has the following form:
Consider the following boundary conditions:
On the basis of this mathematical model a software product to facilitate and visualize the main mathematical calculations was developed. The interface of the program is given on the figure 3. Varying the parameters of ambient temperature, changing thermal physical characteristics of applied materials [13, 14] and geometrical constructions of cylindrical segment of the collector, it is possible to calculate the distribution of the collector temperature field. The results of the calculations can be presented in the table or in the form of graphic dependences.
Let us consider the temperature distribution of the collector as it is supposed to be depend on the ambient air temperature and the heat flux maintenance intensity of the collector in different seasons. Constructive characteristics and properties of applied materials are left without changes.
Climate data [15] , used in program calculation are given in the table 1. By means of using the program, temperature values of the absorber heating material were received on semi cylindrical surface at each 10.
The diagrams of the absorber temperature distribution in three seasons of its maintenance are given in the figure 4. In the considered case, the light source is located at the right angle to diameter of the collector segment. Fig. 4 . The diagram of the absorber's average temperature distribution on a semi-cylindrical surface of a segment depending on error angle φ in case of direct sunlight impact It is necessary to point out that for the calculation various maximum parameter values of season maintenance are selected. It is natural that the maximum values of heating are stated during summer period as they are 102 С, more than 70 С they reach in spring, and then they show significant decline in autumn to 20 С in comparison with spring temperature values. These temperature values are typically observed at noon under the influence of direct sun light, so it is necessary to guide or fix the collector to follow the sun position. As the considered collector design is characterized by low cost, high heating rates can be achieved due to the geometric structure design when using cylindrical segments in which the absorber is laid out in the form of a half-cylinder. Let us consider the distribution of the absorber temperature field under indirect effect of solar radiation. To meet this aim corresponding graphic dependencies were built by means of the above said software product.
In case of indirect influence of radiation, the distribution of the absorber temperature field has some specific features: higher temperature values are typical for lit quarter of a segment while lower values are typical for shadow side. In accordance to the figure 5, the difference between shadow and lit absorber quarters laid out in the form of a semi cylinder with deviations from 15 to 23 C. At the same time, even minimum temperature values of the absorber, they are still higher than ambient air temperature values, at least, to 20 C. 
Analytical solution
Thus, results of simulation modeling allow the authors to come to the conclusion that the authors' construction and the design of the inflatable collector provide heating of the coolant.
The study of various environmental factors affecting the efficiency of the collector is to be continued, the constructive decision is optimized, confectioning of polymer materials is executed by means of the software product.
